Alternative therapies receive mixed recognition from biomedical professionals. In this article, a theoretical model of biomedical professionals' legitimization of alternative therapies is proposed, drawing on the sociologies of profession, science, and innovation. The model consists of four components corresponding to the different ways of legitimizing a certain alternative therapy: the biomedicine model, the paradigm shift model, the specialization model, and the technical adoption model. As a case study, biomedical professionals' legitimization of acupuncture is explained according to the model. The proposed model is designed to clarify the analysis of issues concerning the legitimacy of various alternative therapies as medical therapies.
ISS
hi. Yoshirln emphasize their utility, efficacy and safety (Yoshida, 1998) . In spite of such ambiguity in biomedical professionals' arguments concerning alternative therapies, their evaluation greatly influences the development of alternative therapies. Biomedical professionals' positive evaluation of a certain alternative therapy may determine whether or not it is legalized. The kinds of criteria biomedical professionals apply for legitimacy of alternative therapies may affect how their practice is regulated, including the limits placed on their practice and the content of practitioner education.
This article proposes a theoretical model of biomedical professionals' ways of legitimizing alternative therapies, or how they legitimize what is originally not "biomedical." In order to do so, I draw on the sociology of science, professions, and innovations, and examine the various ways alternative therapies are legitimized within the biomedical system. This model can be used for clarifying the basis of biomedical professionals' arguments concerning alternative therapies-what kind of criteria of legitimacy is applied-and for analyzing how it influences the actual legalization and establishment of alternative therapies. As a case study, I explain biomedical professionals' legitimization of acupuncture according to the theoretical model. I take acupuncture as an example because an increasing number of biomedical professionals are adopting acupuncture into their practice. At the same time, there is much controversy among biomedical professionals regarding its legitimacy. Four models of legitimization are proposed, drawing on sociologies of professions and science in the next section, followed by a brief description of the nature and practice of acupuncture. Finally, how these four models are applied for acupuncture is addressed.
THE FOUR MODELS OF LEGITIMIZING ALTERNATIVE THERAPIES
Four models of biomedical professionals' legitimization of alternative therapies are constructed:
1.
2.
3.
The models are formulated by reviewing the arguments surrounding these three issues.
Also employed are two key concepts of "scientific orientation" and "clinical orientation" in professional practice. The models are based on the assumption that these two orientations determine biomedical professionals' conceptualization and legitimization of alternative therapies. Scientific orientation relates to the first three models and clinical orientation relates to the fourth model. This assumption is informed by theories of the medical profession (Armstrong, 1977; Freidson, 1970) and by innovation theory (Engelbrecht, 1993) . In addition, theories of the sociology of science are used for further construction of the models in relation to scientific orientation. the professionalism of the biomedical profession; the diffusion of innovation; and the development of scientific knowledge. 
Scientific Orientation and the Initial Three Models
The initial three of the four models-biomedicine, paradigm shift, and specializationmanifest the scientific orientation of the medical profession. The orientation of the medical profession to base its practice on scientific theory is referred to here as the scientific orientation. Freidson's sociology of profession, which greatly influenced later research on the medical profession, explains the necessity of the scientific orientation in medical practice. According to Freidson (1970) , one of the important characteristics of a profession is the possession of formal knowledge. The profession not only applies formal knowledge but also creates a body of knowledge. This characteristic gives rise to professional power. In the case of the biomedical profession, this formal knowledge is that of the biomedical sciences. The more public trust is engendered in the sciences; the more powerful is the medical profession. As long as biomedical professionals can monopolize and control medical-scientific knowledge, they can enjoy autonomy in their practice in that no other occupation possesses a stronger decisive power in their clinical practice. According to Freidson: "Professions are . . . systems organized by a division of authority over the content and organization of professional work. Unlike the crafts, professions have been able to control technological innovation by having their own teacherresearchers produce and legitimize new knowledge" (Freidson, 1986, p. 21 1) . Lay people judge the practice of certain professionals by their "faithfulness to the knowledge and by the degree to which they are founded upon that knowledge" (Freidson, 1970, p. 339) . In this ,context, the medical profession carefully preserves and monopolizes formal knowledge not only as a theoretical foundation of the practice but also as a means to maintain professional power.
In accordance with this orientation, medical practice is expected to develop in the way in which scientific knowledge develops. To assess this basic orientation, three models of medical professionals' legitimization of alternative therapies have been constructed as noted: the biomedicine, paradigm shift, and specialization models. These draw upon theories concerning the development of scientific knowledge (Kuhn, 1962; Lakatos & Musgrave, 1970; Popper, 1959) . The efficacy of alternative therapies is considered as a case in which certain new data or events are introduced that are incompatible with existing medical science theories. This is because the efficacy of alternative therapies often is not explained by biomedical theories.
Although theorists use different concepts such as paradigm (Kuhn, 1962) , research programme (Lakatos & Musgrave, 1970) , or universal theory (Popper, 1959) , their views on development of scientific theories in a certain scientific discipline share the idea of the emergence of a new theoretical scheme out of an old scheme. The biomedicine and paradigm shift models proposed here are based on this idea of emergence. The specialization model is based specifically on Kuhn's notion of discipline and problem choice.
The idea of emergence of a new theoretical scheme shared by theorists can be summarized and applied to alternative therapies as follows: One begins with an established theory or theoretical scheme in a particular discipline of science. Scientists in that field first attempt to explain newly obtained data within the context of the existing theoretical scheme. Here, scientists legitimize such newly obtained data by explaining them by existing theories. This type of legitimization, when it occurs in medicine is defined as the "biomedicine model." When certain new data do not fit into the established theoretical scheme, a new theory or theoretical scheme is developed unless the new data are found to lack validity or credibility. The new theory thus developed should be able to account for both the data that are explained by the old theory as well as the data that are incompatible with it. Scientists legitimize the newly obtained data by explaining them by the new theory. Such legitimization, when it occurs in medicine, is defined here as the "paradigm shift model."
In Kuhn's (1962 Kuhn's ( , 1977 theory of scientific paradigms, a paradigm is best described as "a characteristic set of beliefs and preconceptions" (1962, p. 17) which "includes instrumental, theoretical and metaphysical commitments" (1977, p. 293) . It often emerges in the form of particular scientific achievements (such as Newton's Primzipin and Lavoisier's Chaiiistry at one level') and is acknowledged by some particular scientific community "for a time as supplying the foundation for its further practice" (1962, p. 10). By this approach, a paradigm is a combination of a certain conceptual framework and a particular manner in which it is applied to the actual research activity. A biomedical paradigm is assumed for biomedical practice. "Normal science" which Kuhn defines as scientific activity based on such a paradigm is, in this case, biomedical practice. When efficacy of a certain alternative therapy is explained by biomedical mechanism, it is a part of normal science. Here, this particular alternative therapy is legitimized in the biomedicine model. When anomalies-data or events which are not explained by or dealt with within the paradigm-emerge frequently, the paradigm faces a crisis. The efficacy of alternative therapies that cannot be explained by biomedical theory is such an anomaly. That paradigm is then eventually replaced by a new paradigm that can accommodate those data or events excluded from the old paradigm as anomalies. According to Kuhn, scientific knowledge develops by repeating this paradigm shift. Legitimization by the paradigm shift model involves eFplaining the effect of alternative therapies within such a new paradigm and necessitates a scientific revolution.
Lakatos (1970) constructed a theory of scientific revolution by articulating what it meant to reject one theory (or set of theories) in favor of another. He redefined Kuhn's notion of paradigm as a "research programme," emphasizing that a research programme is not a theory but a common conceptual foundation-that connects a series of theories. He suggested that for a scientific revolution to occur, the main issue is not tvhether facts, or newly obtained data, refute the old research programme, but how to resolve the inconsistencies between research programmes and determine which of the mutually inconsistent theories should be eliminated. Thus, old research programs are not necessarily useless but are sometimes utilized in scientific activities for their heuristic4 value. Because Lakatos does not define what is "normal" science, certain data or events are not to be "legitimized" but assigned by scientists to different research programmes based on which programme has heuristic value for those data or events. However, the biomedicine model can be conceptualized as assigning those data or events to the existing biomedical research programme and the paradigm shift model can be conceptualized as assigning them to a new programme which was adopted by scientists to resolve the inconsistencies between different programmes.
Popper (1959) believes in the rationality of science and in the existence of absolute truth. He contends that scientists can never possess the knowledge of irrefutable truth, but their task is to pursue the truth. For Popper, the development of theories does not proceed by the accumulation of knowledge or data through an inductive process of theorizing but by scientists' active falsification of previous theories. In terms of Popper's theory, the biomedicine model is to apply existing theory to the success of alternative therapies, and the paradigm shift model is to apply more universal theory to them. To take the biomedicine model ensures the universality of the existing theory, and to take the paradigm shift model implies that the efficacy of alternative therapies triggered scientists' active falsification of biomedical theories.
When data or events not explained by existing theories emerge, there is yet another possibility other than the emergence of a new theoretical scheme. The new data or events already have a theoretical, explanatory scheme which is entirely different from the old scheme and thus do not explain the old data and events. Kuhn (1977) , in his discussion on the nature of a discipline, replaced the term "paradigm" with the term "disciplinary matrix." He used "disciplinary" because paradigm is the "common possession in the practitioners of a professional discipline," and he used "matrix" because a paradigm is "composed of ordered elements of various sorts, each requiring further specialization" (1977, p. 297). The exclusion of certain events from one paradigm or discipline can occur through the process called "problem choice" (Kuhn, 1962) . Kuhn suggested that a scientific community acquires, along with a paradigm, a criterion for choosing problems such as certain unexplained events or phenomena which are assumed to have solutions within that paradigin.
When the problems "cannot be stated in terms of the conceptual and instrumental tools the paradigm supplies" (Kuhn, 1962, p. 37) , the scientific community, or the discipline, rejects them as "metaphysical" or as "the concern of another discipline." When the new data are neither explained by the old theory nor encourage the formulation of a new explanatory theory, the theory that already explains the new data would be developed into a new discipline? Scientists legitimize the new data by legitimizing the foreign theory that explains the data as a new discipline. This type of legitimization, when it occurs in medicine, is defined here as the specialization model.
CLINICAL ORIENTATION AND THE FOURTH TECHNICAL ADOPTION MODEL
Other than scientific orientation, there is clinical orientation in medical practice. Not only do biomedical professionals, as a group, guard the theoretical integrity of their practice in accordance with the scientific orientation, but they also strive for improvements in their clinical practice. This is referred to here. as the clinical orientation of the medical profession.
Like the scientific orientation, the clinical orientation provides the basis on which biomedical professionals legitimize certain events. On the level of the individual professional, a variety of factors may be involved in this clinical orientation-competition among professionals, economic motivation, professionals' satisfaction with their profession, and other factors. Professionals seek more efficient therapies in order to gain more patients. Or, they are eager to save patients using therapies that are as useful as possible out of their professional dedication to healing. The greater the improvements they make in patients' conditions, the more satisfied they would feel.
On the level of the medical profession as a whole, this orientation contributes to the maintenance of professional power. Freidson (1986) argued that an important aspect of a profession, organized autonomy in practice, is achieved by demonstrating to the public that the professionals do reliable and valuable work. Freidson's (1970 Freidson's ( , 1986 description of ambivalent concordance between formal knowledge and practice suggests that the scientific orientation is not a single driving force in medical practice: "The formal knowledge of any discipline can be characterized by a single, central paradigm. However, in reality there is always a good deal of intellectual untidiness and indeterminacy in what goes on in disciplines. This means that formal knowledge can be applied to human affairs and practical action only by making arbitrary and selective decisions" (1986, p. 215) . It follows that there exists an "experiential foundation" of practice which is "socially organized and socially biased" (1970, p. 339) . Armstrong (1977) also suggested that medical knowledge has two sources: science and empiricism. This empiricism is an important characteristic of professional medical practice. It legitimizes individual physicians' autonomy in their practice by personalizing medical knowledge and enhances professional autonomy by not allowing non-physicians to evaluate the quality of their practice.
When scientific knowledge does not guide the practice of medicine-for example, when there are not enough scientific data explaining how certain therapies produce an effect-it appears that professionals make decisions based solely on the utility or efficacy of what they do. When biomedical professionals come across certain alternative therapies that are not explained by biomedical theories but are more effective than existing therapies, they adopt them into their practice. This type of legitimization of alternative therapies is referred to as the "technical adoption model." Even if a certain therapeutic method is not legitimized by formal knowledge, professionals can use it within the boundaries of professional autonomy (Armstrong, 1977; Freidson, 1970) , and as long as it improves the outcome of practice, its use can enhance the autonomy of the profession (Freidson, 1986) .
Viewing alternative therapies as innovations can aid in understanding this perspective. Unlike scientific discovery, innovation does not necessarily contribute to the advance of scientific knowledge but is adopted and diffused for pragmatic reasons. Engelbrecht (1993) argued that acupuncture demonstrates many of the characteristics of an innovation, as suggested by Rogers (1983), such as "relative advantage," being perceived as an advantage in adopting the innovation, and "compatibility" of the innovation with existing values, experience, and needs of adopters. Rogers' innovation theory also suggested that people do not evaluate an innovation primarily on the basis of scientific studies, although these studies may be taken into consideration. The technical adoption model is not limited to alternative therapies. There are a number of pharmaceutical products whose mechanisms of efficacy in terms of what is hnppening biomedically in the human body to produce the efficacy are not scientifically explained. This means that the biomedical community legitimizes them using the technical adoption model. In these cases, empirical data related to the outcome, or efficacy, of the clinical use of these products and the scientific evaluation of their safety are often substituted for the full legitimization of the adoption. Even though the biomedical mechanism of efficacy of a certain drug is unknown, its efficacy and safety can be, to some extent, scientifically evaluated. For example, even though researchers do not know which biochemical substances mediate the efficacy, they can evaluate the efficacy of a certain hypotensive drug by measuring a person' s blood pressure. They can evaluate arthritis medication by measuring changes in the presenting symptoms such as pain, swelling of joints, and bodily function level. A disadvantage in the adoption model is that it can severely restrict systematic expansion in the use of alternative therapies to a wider variety of disorders because, without a theoretical explanation, it is difficult to speculate on which disorders can be effectively treated by certain alternative therapies.
These four models of professionals' legitimization of alternative therapies are, therefore, constructed in accordance with two orientations in medical practice, the scientific and the clinical. As an example of how the four models can be used to illustrate legitimization of an alternative therapy into the modern health care system, the case of acupuncture is considered.
BIORilEDICAL PROFESSIONALS AND ACUPUNCTURE
Acupuncture is a comprehensive system of therapy in Chinese medicine. It aims at healing a wide range of health problems by puncturing needles at specific points on the surface of the human body. Applications for its use range from acute pain to chronic and persistent complaints, and from musculo-skeletal problems to psychological distress. Acupuncture has been developed and utilized in Chinese medicine since its origin around 600 B.C. The theory and practice of acupuncture are, in their original form, completely foreign to those of biomedicine (Cargill, 1993; Stux & Pomeranz, 1995) . The conceptual foundation of Chinese medicine evolved from the Chinese indigenous philosophy of nature and is often characterized as a system of correspondence of harmonious thinking (Liao et al., 1993) . In Chinese medicine, the human being is a microcosm of the macrocosm, that is, the universe. The Yin-Yang theory, the theory of five elements, and Vital energy called Qi are the central concepts in Chinese medicine. According to the Yin-Yang theory, all the phenomena in the universe are characterized as either Yin or Yang, for example, the earth and the heavens, the moon and the sun, female and male, positive and negative. This characterization also applies to the human body and its bodily function, including such pairs as the heart and the small intestine, the kidney and the bladder, moisture and dryness in the body, and nourishment and defensive factors.
The theory of five elements has similar characterization with the five elements of Wood, Fire, Earth, Metal and Water. It expands from environmental phenomena such as seasons and climatic factors to bodily phenomena such as internal organs, sensory organs, body layers, and taste. As for internal organs, the liver is characterized as Wood, the heart as Fire, the spleen as Earth, the lung as Metal, and the kidney as Water. As for the body layers, muscle is classified as Wood, blood vessels as Fire, connective tissue as Earth, skin as Metal, and bone and joints as Water. There are specific patterns of interactions among the five elements, such as Wood damages Metal, cind Fire generates Earth. Pathology and treatment in Chinese medicine are based on such interactions. When the spleen is affected by a disorder of the lung, for example, it is interpreted as Wood (the element represented in the lung) subduing Earth (the element represented in the spleen). The disorder of the lung then becomes the central concern in the treatment.
The Yin-Yang theory is most important for acupuncture. A pair of Yin-Yang organs such as the heart and the small intestine or the kidney and the bladder forms a functional unit, and these two organs influence each other (Cargill, 1991; Liao et al., 1994) . Health is viewed as the state of good balance between the function of these paired organs. Each of these functional connections is represented by a series of acupuncture points on the surface of the body and paths connecting them. Acupuncture, which is punctuation of selected acupuncture points by needles, produces effects by affecting the functional connections.
Another central concept in Chinese medicine, Qi or vital energy in the human body, is conceptualized according to the Yin-Yang theory (Stux & Pomeranz, 1995) . It is believed that all creatures are born with Qi which accumulates in the organs and circulates in the body through functional connections of Yin and Yang. There are "excess disturbances" and "deficiency disturbances" which correspond to a Yin-Yang pair of excess and deficiency. An excessive amount of Qi causes excess disturbances, such as acute pain, hypertension, and increased secretion of body fluids. A deficiency of Qi induces symptoms such as fatigue, dizziness, motor retardation, hypertension, and deficiency of body fluids. Functional disorders are also interpreted as disruption of Qi which is believed to circulate through the paths connecting Yin-Yang organs. When, for example, clinical signs such as discoloration, pitting or tenderness on the skin occur along the path which corresponds to the spleen, they are interpreted as being related to symptoms of the stomach. Symptoms such as nausea, vomiting, and abdominal distention are thought to be caused by the disruption of Qi circulation in the stomach-spleen path.
Chinese medicine and biomedicine have different paradigms and form different disciplines. According to Kuhn (1977) , major constituents of a paradigm or a disciplinary matrix are:
1. symbolic generalization, 2. models, and 3. exemplars.
Alterations in any one of these three constituents of a paradigm may result in changes of scientific behavior affecting both the locus of a group's research and its standards of verification. Biomedicine and Chinese medicine differ in all of the three constituents. Symbolic generalization refers to "those expressions, deployed without question by the group (of scientists), which can readily be cast in some logical form" (1977, p. 297) . Examples of symbolic generalizations are the formula "f = ma," or that "chemical composition is in fixed proportions by weight" (1977, p. 297) . They are taken-for-granted generalizations concerning phenomena with which particular disciplines of science deal. Biomedicine has, for example, the concept of homeostasis or physical constancy-the idea that the human body has a mechanism for maintaining the same function and structure, including the chemical composition of bodily fluids or tissues. This can be considered its symbolic generalization. In contrast, Chinese medicine has as its symbolic generalization the principle of the two opposing elements of Yin and Yang. As explained earlier, this principle applies to all phenomena both inside and outside the human body, and the functioning of the human body is inseparable from outside factors such as climate.
Models are "what provide the group (of scientists) with preferred analogies or, when deeply held, with an ontology" (Kuhn, 1977, p. 297) . Examples are a model in which "gas behaves like a collection of microscopic billiard balls" or a model in which "the heat of a body is the kinetic energy of particles" (1977, p. 298) . The model of the'biomedical paradigm, that bodily functions are localized in anatomically defined organs, differs radically from that of the Chinese medical paradigm, that meridians and circulation of Qi rather than anatomically defined organs, governs bodily functions. Exemplars are a particular group of "concrete problem solutions" (1977, p. 298) , that is, individual observations, studies, or experiments which are sorted out by scientists' unconscious processes as being paradigmatic. Scientists sort out the paradigmatic exemplars as exemplars conforming to the paradigm of a particular discipline by comparing problem solutions and perceiving similarities among them. This is a process learned in their scientific education, practice, and scientific language-learning. Such problem solutions are different in biomedicine and Chinese medicine. Biomedicine is likely to approach disease entities as labeled within its discipline such as diabetes, arthritis, or anorexia. Chinese medicine, instead, interprets each patient's condition within the Yin-Yang theory or the theory of five elements (for example, excess of Qi, or the Wood element subduing the Earth element), and attempts to improve it (Cargill, 1994; Liao et al., 1994; Stux & Pomeranz, 1995) . In adopting acupuncture, biomedical professionals face a different paradigm or potentially different discipline. Biomedicine within which biomedical professionals were trained has established its authority as a scientific medicine. Its practice is expected to have a firm basis in scientific knowledge. Therefore, the adoption of acupuncture into biomedical practice is extraordinary, given the possible choices of various other therapeutic methods and because of the potential theoretical or paradigmatic conflict between biomedicine and Chinese medicine.
In developed countries where biomedicine is considered mainstream, biomedical professionals often criticize acupuncture as being mystical. An increasing number of biomedical professionals however, are investigating the efficacy of acupuncture treatment or using it in their own practice (Stux & Pomeranz, 1995) . Acupuncture was first introduced to the United States in the early nineteenth century by American physicians who had studied in Europe where acupuncture attracted physicians' attention as a unique, sophisticated therapy (Engelbrecht, 1993) .
Although this early interest in acupuncture waned, it gained tremendous popularity in the 1970s when formal diplomatic relations between the United States and the People's Republic of China were re-established and acupuncture was re-introduced to Americans. In the early 1970s, the biomedical community did not acknowledge acupuncture as a legitimate medical therapy, mainly because it lacked scientific proof of both its clinical efficacy and the mechanism of the efficacy. It also strongly supported the regulation that legally banned the practice of acupuncture. However, as patient demand for acupuncture treatment became greater and medical researchers obtained the necessary clinical data on acupuncture treatment, it was gradually legalized and more biomedical professionals came to appreciate its innovative efficacy. Interestingly, in many states biomedical communities also started to give physicians the privilege of practicing acupuncture without much training. A number of professionals now have n certificate or license to practice acupuncture and adopt it into their daily practice (Kao & McRae, 1985; McRae, 1982; Wolpe, 1985) . In the United States, as of 2001, four states mandate insurance reimbursement by third party payers for acupuncture practice. In another four states, an insurance company which reimburses any health care provider for acupuncture treatment must also reimburse a licensed acupuncturist (Mitchell, 2001) .
In the United States, the ambivalent theoretical status of acupuncture in biomedical practice gave rise to controversy concerning its legalization. Concerns included whether acupuncture should be legitimized as medical practice and which kind of practitioner, Chinese medicine or biomedical professionals, should legally practice acupuncture (Cohen, 1995; Kao, 1992; Kao & McRae, 1985; McRae, 1982; Mitchell, 1995 Mitchell, , 1999 Mitchell, , 2001 . Some professionals worried that, if this therapy of non-Western origin was legitimized as a medical therapy solely because of its clinical efficacy, the definition of medical practice could be widened and claims would also be made that a number of other questionable, scientifically unproven therapies were legitimate. Whether acupuncture was conceptualized by biomedical concepts or by Chinese medical theories would determine which professionals, biomedical professionals or practitioners of Chinese medicine, should practice it. In what follows, the development of acupuncture practice that takes such arguments into consideration are interpreted by the four models of biomedical professionals' legitimization of alternative therapies.
A CASE STUDY-ACUPUNCTURE LEGITIMIZATION IN THE FOUR MODELS The Biomedicine Model
In the biomedicine model, professionals explain how acupuncture works by utilizing biomedical terminology and placing it within a biomedical framework. Or, they assume that acupuncture's mechanisms will eventually be explained by biomedicine. We can interpret the effort of legitimizing acupuncture by conceptualizing it within the theoretical scheme of biomedicine as a part of the practice of what Kuhn called "normal science." Biomedical scientists conduct research on biomedical phenomena related to the techniques used in Chinese medical therapies, including acupuncture-such as the release of neuro-transmitters or the growth rate of cells (Chien, 1991; Lundeberg, 1993) .
If these studies are successful, acupuncture will be considered one of a growing number of innovative medical technologies such as new synthetic drugs or new high-technology surgical equipment, and it will be absorbed into the biomedicine system. However, the reality is that, as yet, the mechanism of acupuncture has only been incompletely explained in biomedical terms (Stux 62 Pomeranz, 1995) . This lack of success in incorporating acupuncture into a biomedical framework would tend to make professionals rely on the other three models for its legitimization.
In extreme cases, biomedical professionals' legitimization of acupuncture in the biomedicine model is accompanied by denial of Chinese medical theory. For example, one physician, in his article in Biological Psjclzinrry entitled "Acupuncture Update," praised a Chinese medical researcher's work that demonstrated how neurochemicals are involved in the analgesic effect of acupuncture. Ulett states that:
Since acupuncture was introduce to the Western world from China, it is significant that a distinguished Chinese scientist, J.S. Han (1987) , has now produced an important monograph that for the first time puts acupuncture on a scientific footing that makes the old metaphysical interpretations obsoletc . . . Dr. Han belongs to that breed of scientists who make observations, concoct theories, and then, with great skill and determination, doggedly pursue each lead and discovery until the pieces of the scientific puzzle are in place. (Ulett, 1988, p. 247) This author suggested that Chinese medical theory explains acupuncture "in metaphysical terms, postulating a mysterious body energy," and deplored the fact that "a sizable number of scientifically trained Western physicians also accept and endorse antiquaJed meridian theory explanations as a basis of their work" (Ulett, 1988, p. 247 ).
By legitimizing acupuncture on a biomedical basis, biomedical professionals can become legitimate practitioners of acupuncture. For example, acupuncture regulations in the United States up to the early 198Os, which limited acupuncture practice to biomedical professionals and banned other practitioners such as lay practitioners and Asian immigrants trained in Chinese medicine from practicing it, seem to be based on the biomedicine model6 Underlying this policy is the assumption that biomedicine is the most established and reliable system of medicine and, hence, acupuncture should be subject to safeguards imposed by biomedicine. It also assumes that acupuncture can be eventually explained by biomedical theories and that biomedical education is enough to qualify people for acupuncture practice.
In the letter section of the Jozinzal of tlze Aiizericarz Medical Assmiorion, Ulett suggested that there are two kinds of acupuncture. One is the modern method based on science and the other is 'la mystic ritual of ancient Chinese metaphysics" (Ulett, 1999 (Ulett, , p. 1270 . While the first type is based on neurobiological data concerning its mechanism and clinical data, the second type, mostly practiced by nonmedical acupuncturists, simply produces ; I placebo effect. Concerning acupuncture regulation, Ulett suggested that instead of requiring 1,500 hours of training in Chinese philosophy, now suggested as a national standard for acupuncture certification, the useful office procedure of evidence-based acupuncture can be learned in two hours. For physicians, this simple drug-free method requires no special certification (Ulett, 1999 (Ulett, , p. 1270 . When the biomedicine model is prevalent, lay practitioners who were trained only in acupuncture technique or only in Chinese medicine cannot maintain their legitimacy in practicing acupuncture.
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The Paradigm Shift RiIodel
In this model, professionals who adopt acupuncture assume a paradigm shift. They adopt acupuncture on the assumption that a new paradigm will emerge which will encompass both existing biomedical therapies and acupuncture. In the case of acupuncture, its success constitutes anomalies, data or events that are not explained by existing theories, inducing the emergence of a new paradigm of medicine that can encompass the mechanisms of both conventional medical procedure and acupuncture (Wolpe, 1985) .
Only a few researchers have proposed a new paradigm in studying acupuncture. Nordenstrom (1992 Nordenstrom ( , 1994 at Karolinska Institute in Stockholm proposed a theory of an electromagnetic field in the human body which consistently explains both the phenomena explained within the existing biomedical paradigm and the mechanism of acupuncture. In the existing biomedical paradigm, the circulation system fuels and maintains bodily organs and thus regulates bodily functions. It is represented by the blood circulation or lymphatic systems. These systems are visible and anatomically tangible entities. Nordenstrom, instead, claimed that there are invisible, "biomedically closed electric circuits (BCEC systems)" which produce energy circulation and that they regulate bodily functions with the assistance of veins, arteries, and lymphatic systems. The BCEC systems resemble the flow of Qi (vital energy) in Chinese medical theory and can explain the effects of acupuncture. Vernejoul and colleagues (1992) presented their research that suggests the existence of preferential pathways of radioactive tracers. According to them, these pathways are distinguishable from vascular system and lymphatic routes. In other words, )hey are unknown in biomedical knowledge. These pathways can be superimposed on the meridians described in traditional Chinese medicine. Thus, the discovery of these pathways can be the basis of a new paradigm that possibly explains the mechanism of acupuncture without denying existing biomedical phenomena.
Before any paradigm shift actually occurs, the prevalence of a conceptualization of acupuncture in the paradigm shift model would not lead to legitimizing any group of people, biomedical professionals, specialists of Chinese medicine, or people trained in acupuncture techniques for practicing it. If researchers of biomedicine discover a new paradigm, biomedical professionals would be the most legitimate practitioners. However, if the new paradigm turns out to be consistent with some theories of Chinese medicine as in Vernejoul and associates's (1992) argument, it means that a pnrt of Chinese medical theory is proven, and, thus, professionals of Chinese medicine can also claim the ownership of acupuncture practice. Therefore, before the actual paradigm shift, the "paradigm shift model" simply leads to not fully legitimizing any practitioners for practicing acupuncture. The biomedicine model stigmatizes theoretical schemes other than biomedicine, but the paradigm shift model requires openness to different kinds of theoretical schemes.
The Specialization Model
The third method of legitimizing acupuncture adoption, the specialization model, calls for acknowledging that acupuncture belongs to a system or discipline of medicine that is different from biomedicine, that is, Chinese medicine. When legitimizing acupuncture by this model, biomedical professionals exclude acupuncture from biomedical subject matter. In addition, biomedical professionals have to acknowledge Chinese medicine as a valid and comprehensive system of medicine.
Biomedicine is so established and trusted that one might think that it would be difficult for biomedical professionals to accept Chinese medicine. However, some biomedical professionals adopt acupuncture by studying Chinese medicine and advocate that Chinese medicine should not be stigmatized as mysticism or symbolism (Belgrade, 1992; Schnorrenberger, 1993) . Belgrade attacked the National Council Against Health Fraud claim that Chinese medicine does not systematically classify diseases, suggesting that the NCAHF was not aware that in Chinese medicine diseases are carefully classified and that classification is deeply integrated into Chinese philosophy. Schnorrenberger also objected to the NCAHF's claim by challenging the common premise that Western biomedicine is the one and only valid system of medical theory. According to Schnorrenberger, Chinese medicine is better than biomedicine at taking into account the "time aspect" of human beings because it is based on the order of Yin and Yang, the law of the dynamic process of all natural phenomena.
In the case of the United States, support for Chinese medicine by biomedical professionals is related to the fact that the pioneers in acupuncture practice in this country were immigrants from Asian countries. Some of them had practiced medicine including acupuncture in their home countries and later obtained a physician's (or dentist's) license and practiced biomedicine in the United States. Not necessarily all Asian professionals support Chinese medicine, but they are more likely to have learned Chinese medicine (or a modified version of Chinese medicine prevalent in Asian countries) and to have certain familiarity with it. For example, in New York State, some Asian physicians took an initiative in developing acupuncture educational programs for biomedical professionals by forming acupuncture organizations and holding seminars for acupuncture certification7 (Kao, 1992; Riddle, 1974 ; personal communication with Dr. Yoshiaki Omura, July 1993). The content-of their seminars is varied, but they include essential theories of Chinese medicines. As a result, in New York State biomedical professionals are likely to learn at least the basic theory of Chinese medicine in order to practice acupuncture.
Ironically, however, the specialization model means that specialists of Chinese medicine should legitimately practice acupuncture and that biomedical professionals are intruding into another specialty or discipline in adopiing acupuncture into their practice. If Chinese medicine is a separate and valid system of medicine, people have to be educated in Chinese medicine to practice acupuncture. Therefore, the biomedical professionals taking the specialization model would be mostly those who more or less learned Chinese medicine. One physician practicing acupuncture opposed to a negative article on acupuncture efficacy in the letter section in the New Zenlnnd Medical Joiiniol stated:
Too often the cry is raised that acupuncture cannot be explained within the theories of the predominant medical system of the day. This of course is viewed as being the fault of acupuncture rather than perhaps a fundamental flaw in the underlying philosophy of western orthodox medicine (Steeper, 1986, p. 383 ).
In the United States, responding to biomedical professionals' monopolization of acupuncture practice in the 1970s, the supporters of the specialization model such as biomedical professionals who had been educated in Chinese medicine and lay people who had been trained in acupuncture gradually became organized. They campaigned for a licensure system for acupuncturists independent from that of medical professionals in the 1980s. As of 2001,24 states have such an independent licensure system, and in 29 states people who are certified or licensed in acupuncture can practice without the supervision of biomedical professionals (Mitchell, 2001) .
A good example is the legislation in Nevada. The state issues two licenses: "doctor of Oriental medicine" and "assistant in acupuncture." For licensure as a doctor of Oriental medicine, the state requires a 3-year educational course in acupuncture or a 4-year course in traditional Oriental medicine, 6 years of experience in practicing acupuncture and herbal medicine, and passing the examination set forth by the states Board of Oriental Medicine. For assistants in acupuncture, the state requires a less demanding education, they must be supervised by a doctor of Oriental medicine. Physicians can practice acupuncture only if they fulfill the same requirement as required for a doctor of Oriental medicine. Therefore, biomedical professionals who adopt acupuncture on the basis of the specialization model are in an ambivalent position. Being biomedical professionals does not qualify them as acupuncture practitioners.
The Tecliiiicnl Adoption Model
In this model, professionals adopt alternative therapies as a purely technological device with no regard to theoretical backup. This method of adoption is impossible in an idealistic development of scientific knowledge as theorized by sociologists of science. Ideally, scientists are supposed to find an explanation of certain phenomena before accepting them. Under the technical adoption model, in contrast, biomedical professionals fail to legitimitize the theory undergirding a particular device, choosing instead to ignore it. Professionals use this model when they cannot legitimize alternative therapies by the other three models. In the case of acupuncture, they cannot find enough scientific data to explain acupuncture mechanisms in biomedical theories, which indicates a failure of the biomedicine model. They cannot readily expect the emergence of a more universal paradigm, which indicates a failure of the paradigm shift model. Lastly, they cannot fully accept Chinese medicine as a valid theoretical system. Therefore, professionals have to ignore theoreiical considerations in legitimizing acupuncture. In extreme cases, legitimizing acupuncture in this model involves denying the necessity to base acupuncture efficacy either on biomedicine or on Chinese medicine, or both. Two physicians suggested in the letter section of the Joiinznl of the Royal Sociery of Medicine that clinicians should not think that they always have to link the effectiveness of a certain acupuncture procedure to an associated tradition of Chinese medicine (Dundee & Ghaly, 1989) . These authors claimed that they "have never read one chapter of a textbook on oriental medicine, yet we have successfully practiced PG acupuncture antiemesis in over 1,000 patients" (Dundee & Ghaly, 1989, p. 244) . Another physician commented in the correspondence section in the New England Jorrriinl of Medicirre:
There is no doubt that many unorthodox therapies do not fit our Western medical paradigm. Yet to call it silly is shortsighted. Acupuncture, for instance, has been used effectively in Asia for 2,000 years, and it is estimated that one third of China's population currently uses it. By personal account, and that of others, it has the ability to reverse both functional and organic disease. The effectiveness of acupuncture as anesthesia during brain and abdominal surgery is only partially explicable by our laws of physiology. (Amoils, 1993, p. 1200) .
A MEDLINE literature search produced 234 articles of clinical research on acupuncture efficacy during the period between 1996 and August, 2001.9 Although the biomedical mechanism of acupuncture is clarified in detail only for a few indications such as pain, the disorders for which clinical research were conducted were varied. Examples include substance abuse detoxification (Brewington et al., 1991) , pain relief (Richardson & Vincent, 1986) , asthma, sensorineunl deafness, and smoking cessation (Vincent & Richardson, 1987) . This type of efficacy-induced development of therapeutic methods seems to reflect the technical adoption model among professionals. There is a case of efficacy-induced legalization of acupuncture. In New York State, when acupuncture efficacy for substance abuse detoxification attracted attention in the 1980s, acupuncture regulation was amended to allow people who are not biomedical professionals and who are not licensed or certified for acupuncture practice to practice it only in institutional programs for substance abuse. Clinical research had demonstrated that acupuncture reduces the cravings of substance abusers, but its biomedical mechanism was unknown,
Like the paradigm shift model, the technical adoption model neither supports any professionals' dominance nor excludes any professionals from acupuncture practice. However, biomedical professionals can claim that, since biomedicine is so far the most established and advanced system of medicine, patients are best protected against technical mistakes or abuse of acupuncture by using biomedical professionals. Therefore, they can at least legitimately require their own supervision for acupuncture practice. In the U.S., four states require biomedical professionals' supervision of accupuncture practice by licensed or certified acupuncturists as of 2000 (Mitchell, 2001) .
DISCUSSION
In this article, four models have been advanced to explain the adoption of acupuncture by biomedical professionals. The models draw on sociologies of profession, science, and innovation. Three models: biomedicine-paradigm shift, and specialization-can be used by scientists to resolve the problem of anomaly. In the case of alternative therapies including acupuncture, scientists are the biomedical professionals, and the anomaly is the successful treatment by alternative therapies. Until it resolves the problem of anomaly, the scientific community is in a "crisis" in which its existing paradigm is blurred and the rules for normal science are loosened.
Using the biomedicine model, normal science can find a way to handle the anomaly by proving that it is explained by the existing paradigmatic theory; professionals can explain how acupuncture produces its effects by biomedical concepts. In the paradigm shift model, normal science assumes the emergence of a new theory that is consistent both with the events it dealt with beforc the emergence of anomalies (biomedical therapies) and with the anomalies (acupuncture). In the specialization model, normal science excludes the anomaly from its research activities, concluding that no puzzle-solving activity regarding this anomaly (application of existing scientific theory and method to the anomaly) is possible in its discipline. In this case, the understanding and legitimization of acupuncture by biomedical professionals are based on Chinese medical theory. Compared with these three models, the technical adoption model is more practically oriented. It does not solve the crisis, but ignores it in favor of clinical utility.
The four models of biomedical professionals' legitimization of alternative therapies are conceptualized according to the orientations or principles of the practice of biomedical professionals and an idealistic pattern of scientific development. The actual process of legitimization is more complicated. Legitimization and adoption of alternative therapies are essentially different from and more difficult than the legitimization and adoption of other medical devices that are developed within biomedical practice.
Legitimization by the biomedicine model and by the paradigm shift model would be relatively well accepted by biomedical professionals only if enough biomedical proof is obtained. As for acupuncture, such biomedical proof is not yet satisfactorily obtained, which makes the legitimization by these two models less acceptable. In addition, there are three reasons for the difficulty in the legitimization of alternative therapies by the technical adoption model. One reason is that alternative therapies have their own theoretical frameworks or paradigms that are incompatible with biomedical concepts. Biomedical professionals tend to stigmatize alternative therapies because of this characteristic. When they adopt such innovations as pharmaceutical products, biomedical professionals do not strictly require their legitimization in the biomedicine model but rely on the technical adoption model.
Biomedicine has adopted a number of innovations that are not theoretically wellgrounded, but are clinically beneficial. Some pharmaceutical products are legalized based on clinical trials of their efficacy and safety even if the mechanisms of their efficacy are not completely known. For example, for 6 of the total of 26 pharmaceutical products approved by the Federal Food and Drug Administration in the United States in 1999, the mechanisms of action are either not fully established or unknown (Drug Facts and Comparisons 2001, 2001) . However, the biomedical profession is often less tolerant of the same kind of theoretical ambiguity when it comes to alternative therapies including acupuncture (Riddle, 1974) . This is probably not only because the mechanisms of alternative therapies cannot be understood within the biomedical framework but also because they are explained within other theoretical schemes which are foreign and unfamiliar to biomedical professionals.
Another reason for not accepting alternatives is the different definition of efficacy and different concepts of therapeutic activity in alternative therapies from those in biomedical therapies. This difference makes it difficult to evaluate the outcomes of alternative therapies within the biomedical framework. For example, in many alternative therapies, therapy is conceptualized as aiding in the natural healing processes rather than as dominating and changing natural bodily reactions to disorders.
For some alternative therapies, psychological effect is an essential part of therapeutic effect (!Veil, 1983) . In the biomedical scheme, therapeutic methods are legitimized only when they have their own efficacy distinct from the natural healing process. The placebo effect,1° the effect of "fake" drugs that is presumably caused by psychological suggestion, is not considered as being a real effect. Consequently, the double-blind clinical trial is used as a standard method of evaluating the efficacy of pharmaceutical products. The double-blind clinical trials are designed to distinguish the effect produced by a certain medication from changes caused either by the natural healing process or by psychological suggestion. Typically in these double-blind studies, one group of patients is given the experimental medication and the other group is given a placebo. The coordinators of clinical trials, such as pharmaceutical companies, divide patients into these two groups without telling either the physicians or their patients to which group they were assigned. Thus, physicians give their patients medication but do not know whether or not it is real. Consequently, even if biomedical professionals attempted to legitimize alternative therapies in the technical adoption model, their attempts do not have a firm basis in this model because the efficacy of alternative therapies tends to be underestimated within the biomedical scheme of evaluation.
The third reason for the difficulty in legitimization and adoption of alternative therapies by the technical adoption model is different classifications and concepts of disorders on which many alternative therapies are based from those on which biomedical therapies are based. The choice of therapeutic devices or drugs and of a schedule of therapies is determined according to those classifications and concepts. This difference makes comparison between alternative therapies and biomedical therapies almost impossible. For example, specialists in Chinese medicine and biomedical professionals often choose different acupuncture points (specific points on the surface of the body) for treatment. While biomedical professionals would use a certain combination of acupuncture points for all the patients with a headache, specialists of Chinese medicine differentiate types of headaches based on Chinese medical theories and use different combinations of acupuncture points for each patient. These differing choices make the proper evaluation of acupuncture difficult.
Thus, for these reasons, biomedical professionals do not easily settle upon the technical adoption model even when they find legitimizing therapies either by the biomedicine model or by the paradigm shift model difficult. Instead, professionals have another option, the specialization model. However, legitimization of acupuncture in this model involves the problem of the definition of science. The specialization model necessitates the acknowledgement of Chinese medicine as a valid system of medicine. In order to gain that acknowledgement, biomedical professionals have to change their view and definition of formal knowledge, the possession of which is fundamental to their professionalism. To legitimize theoretical schemes which exhibit an inherent incongruence with biomedicine, and yet maintain their criteria of formal knowledge which demands that formal knowledge should be scientific, professionals must change their idea of what constitutes "scientific" medicine.
Fieldwork conducted in 1995 included informal interviews at the Tri-State Institute of Traditional Chinese Acupuncture, one of the major schools of acupuncture in the State of New York, and interviews with biomedical professionals who practice acupuncture. The interviews conducted suggest that some biomedical professionals believe in the equal validity of both Chinese medicine and biomedicine (also see Yoshida, 1998) . If this idea becomes common among biomedical professionals, the practice of Chinese medicine could become another specialty within the medical profession and be granted a status equal to that of current biomedicine. However, this specialization would not proceed as smoothly as that of other established specialties of medicine such as cardiology, pediatrics, or dermatology for the three reasons discussed above.
One factor that may facilitate biomedical professionals' legitimization of non-biomedical theoretical frameworks of medicine as in the specialization model is the prevalence of the idea of holistic medicine. Holistic medicine is a set of principles in medical practice which has been advocated mainly by American and European health care professionals. Holistic medicine, much like public health, defines health as not an absence of disease but an integration of physiological, psychological, and spiritual dimensions of the individual. Patients are considered as being active participants in the healing process with individual responsibility for their own health, and an open, equal, and reciprocal relationship with various health care professionals such as physicians, nurses, and social workers. In holistic medicine, healing is considered as being the recovery of patients' physical and emotional ability to cope with problems. In addition, holistic medicine embraces more natural, low-technology, non-biomedical therapies as opposed to synthetic drugs and expensive, high-technology surgical procedures (Goldstein et al., 1987; Guttmacher, 1979) . Most of these characteristics conform to alternative therapies and their ideological basis.
Practitioners of many alternative therapies claim that their therapies aid the body's "natural" healing process and that they consider psychological or spiritual well-being to be inseparable from physical health. Many alternative therapies are characterized as inexpensive, natural methods and their practitioners often emphasize emotional ties and cooperation between the practitioner and the patient. Holistic medicine is opposed to the absolute authority of biomedicine and biomedical professionals. It allows practitioners of alternative therapies to participate in patient care equally with other health care professionals. Thus, the increasing use of alternative therapies is often considered as a part of the holistic medicine movement, or at least as having a strong common ground with holistic medicine.
As seen in this article's application of the four models, using acupuncture as a case study, the extent to which mainstream biomedical professionals legitimize a certain alternative therapy greatly influences how it develops within the context of the current health care system. This issue of legitimization is especially important for acupuncture because biomedical professionals themselves are interested in practicing acupuncture as a part of their practice. Osteopathy and chiropractic, for example, developed outside mainstream medicine, competing against it. Osteopathy has established itself as a full-fledged profession comparable to mainstream medicine, and chiropractors gained recognition as specialists for neuromusculo-skeletal conditions (Albrecht & Levy, 1982; Wardwell, 1981 Wardwell, , 1991 . However, osteopathic treatment or chiropractic treatment did not attract mainstream professionals' interest as therapies for adoption and incorporation into their practice. Therefore, for osteopathy and chiropractic, biomedical professionals did not need to legitimize them as medical practice on the same ground on which they legitimize new synthetic drugs or surgical techniques as some professionals attempt to do for acupuncture. Rather, in order to survive in the health care system, practitioners of osteopathy and chiropractic needed mainstream medicine's recognition that their practices were legitimate as therapeutic activity.
The legitimacy as therapeutic activity outside of mainstream medicine was achieved by both chiropractic and osteopathy by discarding an original, mythical philosophy of healing (Wardwell, 1994) " and by conforming to biomedicine through incorporating mainstream pharmacology or neurophysiology into their professional education. Here, both professions resorted to mainstream professionals' biomedical model of legitimization. Chiropractic may still maintain its monocausal theory of the spinal subluxation (Ward\vell, 1981) and osteopathy may have a distinctive holistic view of the structure and function of the body (Albrecht & Levy, 1982) . However, unless these practitioners strongly advocate their original theoretical basis and base their practice on them, the theoretical conflict between biomedicine and these therapies would not become controversial and biomedical professionals' legitimization of them in the specialization model and in the paradigm shift model are unlikely to occur. In addition, biomedical professionals would not bother legitimizing unorthodox theoretical schemes unless they like to practice certain alternative therapies, being attracted by their efficacy. The fact that biomedical professionals were not attracted by the efficacy of osteopathy and chiropractic enough to attempt to incorporate them into biomedicine denies the necessity to legitimize these therapies in the technical adoption model.
Unless the efficacy of a certain alternative therapy is so dramatic that biomedical professionals are eager to monopolize it, biomedical professionals' legitimization of a therapy is not a major factor in its development outside mainstream medicine. Wardwell suggested that "final resolution of the question of the relationship between chiropractors and organized medicine depends more on the outcome of contentions in the legal, political, and economic areas than on the resolution of strictly scientific questions" (Wardwell, 1981) . Acupuncture is a special case of alternative therapies which challenges what is legitimate medical practice, questions whether or not this criterion is changing over time, and is itself greatly influenced by the issue of legitimacy with respect to its legal position.
SUMhlARY AND CONCLUSION
In summary. biomedical professionals' attitudes toward alternative therapies may be studied utilizing the four models in this article. These models may represent not only different patterns of legitimization among professionals but also different phases of the development of alternative therapies as a component of scientific knowledge. Biomedical professionals would first attempt to legitimize alternative therapies in the biomedicine model, and, if that is not feasible, they would shift to other models depending on various factors. If basic research advances and a paradigm shift can be expected, these professionals would move to the paradigm shift model, and if clinical research provides solid proof of its efficacy and safety, they would shift to the technical adoption model. If professionals inquire more into the theoretical frameworks of alternative therapies such as Chinese medicine and come to appreciate them as comprehensive and valid systems of medicine, they would shift to the specialization model. The analysis of biomedical professionals' legitiinization of alternative therapies would also demonstrate the change of biomedical professionals' definition of science, scientific therapy, and scientifically proven efficacy. Some alternative therapies' mechanism of efficacy is not biomedically proven. Other alternative therapies' advocated effects might include the placebo effect and are difficult to evaluate by double-blind studies.
Analysis of how biomedical professionals legitimize alternative therapies by utilizing the four models would clarify problems of establishing policies and regulations related to alternative therapies. Today, the emergence of highly effective alternative therapies seems to weaken the biomedicine model, and this makes current regulation centered around biomedicine obsolete. If the technical adoption model becomes prevalent, policy and regulations will mostly concern the effectiveness of alternative therapies. Practitioners of alternative therapies would be qualified not by theoretical knowledge but by the accuracy and safety bf their practices. If the specialization model becomes strong, legal definition of medical practice would be expanded to include unorthodox systems of medicine. If the paradigm shift model is the most supported, there will be a problem of how to distinguish those alternative therapies that possibly trigger a paradigm shift and are worth legalizing from those that do not. Nevertheless, it is not easy to-determine to what extent alternative therapies should be legalized on the basis of efficacy, to what extent the technical adoption model can be applied, to what extent therapeutic activity should have proven theoretical explanation as in the paradigm shift model or biomedicine model, and to what extent the current health care system should be open to non-biomedical schemes as in the specialization model. The most practical solution for now would appear to be for biomedical professionals and practitioners of alternative therapies to acknowledge that the basis of their legitimacy argument is varied. A temporary standard for efficacy and safety, as well as a standard level of knowledge of both biomedical and alternative theory required for its practice, should be set out for each individual therapy. NOTES 1. "Biomedicine" refers to modern medicine of Western origin, which is characterized by its firm theoretical basis in natural sciences, such as biology, chemistry and physics. In most developed countries, biomedicine is obviously the most established mainstream medical system and its professionals have predominant authority over medical practice in general. I use this particular term in order to distinguish conventional medicine and its therapies from alternative medicine and alternative therapies.
2. In this article, "biomedical professionals" refers to physicians and dentists. two important groups of professionals who base their practice on biomedicine. Because this paper analyzes biomedical professionals' conceptualizations as an influential factor for the content of medical practice, I examine these two groups of professionals who have the greatest decisive power in forming the h t Yosliida structure and content of mainstream medical practice and who depend on biomedical knowledge for their authority. Subsequently, other health care professionals, such as nurses, pharmacists, physicians' assistants, and social workers are excluded.
3. According to Kuhn (1977) , a paradigm can be identified on a number of levels depending on how we set the boundaries among different scientific communities. We can identify different paradigms for each community of physicists, chemists, and astronomers, and we can also do so for the subgroups of physicists, such as solid state physicists and high-energy physicist. The scientific achievements which mark the emergence of paradigms can also be identified on multiple levels. For instance, while Newton's Principia and Lavoisier's Chemistry represent different paradigms of physics and chemistry, other achievements within the field of physics would represent different paradigms of solid state physics and high-energy physics.
4. "Heuristic" value indicates the capacity of a certain theory to enable a great amount of further research and discoveries. According to Lakatos's explanation, "heuristic power" indicates "the power of a research programme to anticipate theoretically novel facts in its growth" (Lakatos 1970: 155) . 5. The difference between paradigm shift and the forniation of an entirely new discipline is that, in former, a new paradigm encompasses both the events explained by the old paradigm and what emerged as anomalies, whereas the new discipline has a new and different paradigm which only deals with and explains newly-emerged phenomena.
6. According to McRae's review in 1982, in a total of thirty-two states, state medical board policy viewed acupuncture as a practice of medicine, and prohibited non-physicians' practice of acupuncture.
7. In New York State, acupuncture practice by physicians and dentists outside of the research setting was first legalized in 1980 (Official Compilation of Codes, Rules, and Regulations of State of New York. 1980). In the 1980 regulation, physicians and dentists were required to complete one hundred hours of education and training in acupuncture practice. This regulation was amended in 1992 and the total hours of education and training was increased to three hundred hours (Official Compilation of Codes, Roles, and Regulations of State of New York, 1995).
8. For example, the acupuncture seminar organized by the American College of Acupuncture includes Chinese medical theory and its application, The material studied includes pathology according to Chinese medical theories, such as the theory of organ systems, the theory of five elements, or the theory of Qi energy, and the diagnostic methods of Chinese medicine. In the seminars organized by the international college of Acupuncture the newly developed diagnostic and treatment techniques combining acupuncture and biomedical drugs are taught along with essential theories of the meridian in Chinese medicine. 9. I conducted a MEDLINE search by the keywords, "clinical trial," "clinical trial phase I," "clinical trial phase 11," "clinical trial phase 111," "clinical trial phase IV," "controlled clinical trial," "randomized controlled trial." 10. "Placebo effect" refers to the effects produced either when patients take fake medication believing that it is real, or when physicians give them fake medication believing that it is real.
11. According to Wardwell, both Andrew Taylor Still and Daniel David Palmer, the founder of Osteopathy and chiropractic, respectively, had practiced as magnetic healers and invented their practice based on magnetic healing.
